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RELATED APPLICATIONS 
Reference is hereby made to the following concurrently-filed, co-pending, commonly 
assigned, U.S. patent application serial number [47586-P056US-1 0025094], entitled, 
"Dynamic And Self-optimizing Smart Network;" and to commonly assigned, co-pending 
U.S. patent applications: Serial Number 08/924,285, entitled, "Antenna Deployment 
Sector Cell Shaping System And Method," filed on September 5, 1997; Serial Number 
09/384,306, entitled, "Antenna Deployment Sector Cell Shaping System And 
Method," filed on August 26, 1999; and Serial Number 09/393,124, entitled, "Input 
Specific Independent Sector Mapping," filed on September 10, 1999, the disclosures of 
which are incorporated herein by reference. 
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TECHNICAL FIELD 
This invention relates to wireless communication systems and, in particular, to a 
signal radiation network of a wireless communication system which can be dynamically 
adjusted in response to changing network load and/or environmental conditions. 

BACKGROUND 

In typical cellular systems today, and particularly, in code division multiple access 
(CDMA) systems, the communication network is divided into a series of cells over a 
geographic area. Each cell is typically centered around at least one base transceiver station 
(BTS). Each cell also is usually divided into a fixed number of sectors having directional 
transmission/receiving capabilities. One typical sectorization scheme divides the cell into 
three equal sectors each covering 120° of the cell site. Other sectorization schemes may 
generally have sectors covering 60°, 30° or any other chosen coverage range. However, once 
the sectorization scheme has been chosen, it generally remains fixed for the life of the cell 
and/or BTS. 

Unlike current cell sectorization schemes, cell site traffic does not usually remain 
constant or fixed. Sector traffic may even widely vary depending on the time of day. For 
example, one sector may be heavily loaded during rush hour traffic times, but at all other 
times only very lightly loaded. Heavy site traffic may have the undesirable consequence of 
causing some calls or communication links to be dropped, thus, decreasing the reliability and 
efficiency of the sector and the cell site in general. 

Similarly, environmental conditions are hardly predictable and may cause drastic and 
unpredictable variations in sector performance. 

It would therefore be advantageous to have a system and method for estimating the 
load on each sector of a cellular network cell and then, based on the comparative loads, 
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dynamically change the dimensions of any one or more sectors in order to equalize the 
loading of the entire cell. 
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SUMMARY OF THE INVENTION 
The present invention is directed to a system and method for dynamically changing 
the sectorization of a multiple sector wireless communication cell. A preferred embodiment 
of the present invention comprises a signal monitor disposed in a signal path of a BTS for 
monitoring signal attributes of a signal transmitted to each of the multiple sectors. These 
signal attributes are then preferably processed by a signal processor into a load metric or 
quantified traffic measurement for each of the monitored sectors. Once the loading metric of 
each sector is determined, the metrics may be compared to determine the relative loads of the 
cell sectors. A sector forming unit may then be operated according to a preferred 
embodiment of the present invention to selectively adjust the sector dimensions of one or 
more of the multiple sectors responsive to the comparison. 

The preferred embodiment system and method obtains signal attributes by placing a 
forward link monitoring assembly (FLMA) into the transmission path of the cell site 
communication system. An FLMA may preferably substantially comprise the inner receiver 
components of a typical mobile unit or phone. The FLMA preferably comprises a signal 
decoding mechanism which is capable of passively monitoring and decoding the signals, such 
as pilot signals, typically transmitted to accessing mobile units. It also preferably measures 
the ratio of pilot signal power to the interference power. The decoded and measured 
information will then preferably be reported to a central controlling mechanism that 
determines, based on the resulting information, how best to configure the dimensions of the 
cell site. 

The system and method of the present invention may beneficially utilize technology 
disclosed in commonly assigned, co-pending patent applications, both entitled, "Antenna 
Deployment Sector Cell Shaping System and Method," the disclosures of which are 
incorporated herein by reference, which allows for adjusting the dimensions of any particular 
sector, thus changing the sectorization of the cell. Therefore, a preferred embodiment of the 
present invention may beneficially determine relative cell sector traffic loads and then, using 
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the adjustable sector technology of the above-mentioned patent applications, vary the sizes of 
the cell sectors to equalize the traffic loads on the cell site. 

The system and method of a preferred embodiment of the present invention may use a 
single FLMA along with a radio frequency (RF) switch that preferably allows the FLMA to 
sequentially monitor any cell site sector for a given period of time. The single FLMA would 
therefore measure the signal attributes for each sector serially. Conversely, an FLMA may be 
placed in the transmission path for each sector of the cell site. The multiple FLMAs would 
then be able to simultaneously calculate the load metric or indicator for each sector. 

In CDMA systems, the FLMA preferably measures a parameter called the pilot-to- 
interference ratio. This parameter is generally a measurement of the ratio of the pilot signal 
power to the interference signal power. A CDMA pilot signal is usually a known signal with 
a known power that basically defines the boundaries of a sector. It is also typically used by 
the mobile device to decode the transmitted channel. However, when it is received by a 
mobile device, it has experienced environmental scattering effects such as fading and also is 
affected by interference from other mobile device transmissions within the cell. Therefore, 
the signal decoding mechanism found in mobile devices and the FLMA may preferably 
measure a quantified estimate of the cell load by decoding the pilot signal and measuring the 
pilot-to-interference ratio of that pilot as transmitted by the BTS. However, the results of the 
FLMA measurements are preferably more accurate, and thus a better representation of the 
actual load on the sector, because it does not have to measure any of the atmospheric 
interference. 

For example, if there are five mobile devices in the cell network that are each 
accessing the network at the same sector, there will be five traffic channels transmitted 
through that sector's signal transmission path. The pilot-to-interference ratio, which 
generally comprises the ratio of the pilot over the sum of the total energy devoted to the 
traffic channels and overhead channels, will therefore, preferably indicate an estimate of the 
traffic load in that sector. According to a preferred embodiment of the present invention, the 



#3176518vl<I 



47586-P055US- 10025093 



6 



PATENT 



FLMA would preferably decode the pilot signal, measure the pilot-to-interference ratio, and 
send the results to the controller for processing and determining the appropriate course of 
action regarding the sector dimensions. 

The foregoing has outlined rather broadly the features and technical advantages of the 
present invention in order that the detailed description of the invention that follows may be 
better understood. Additional features and advantages of the invention will be described 
hereinafter which form the subject of the claims of the invention. It should be appreciated by 
those skilled in the art that the conception and specific embodiment disclosed may be readily 
utilized as a basis for modifying or designing other structures for carrying out the same 
purposes of the present invention. It should also be realized by those skilled in the art that 
such equivalent constructions do not depart from the spirit and scope of the invention as set 
forth in the appended claims. The novel features which are believed to be characteristic of 
the invention, both as to its organization and method of operation, together with further 
objects and advantages will be better understood from the following description when 
considered in connection with the accompanying figures. It is to be expressly understood, 
however, that each of the figures is provided for the purpose of illustration and description 
only and is not intended as a definition of the limits of the present invention. 



#3176518vl<I 



47586-P055US-10025093 



7 



PATENT 



BRIEF DESCRTPTION OF THE DRAWING 

For a more complete understanding of the present invention, reference is now made to 
the following descriptions taken in conjunction with the accompanying drawing, in which: 

FIGURE 1 is a block diagram illustrating a prior art cell sector configuration; 

FIGURE 2 is a block diagram illustrating preferred embodiment of the present 
invention; 

FIGURE 3 is a detailed block diagram illustrating the controller and FLMA module 
of a single beam forming unit communication system configured according to a preferred 
embodiment of the present invention; 

FIGURE 4 is a detailed block diagram illustrating the controller and FLMA module 
of a dual beam forming unit communication system configured according to a preferred 
embodiment of the present invention; 

FIGURE 5 is a block diagram illustrating the Nx5 pattern switching matrix according 
to a preferred embodiment of the present invention; 

FIGURE 6 is a flow chart illustrating the steps utilized in implementing a preferred 
embodiment of the present invention; and 

FIGURE 7 is a diagram illustrating a cell sector configuration obtained using a 
cellular system implemented using a preferred embodiment of the present invention. 
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DETAILED DESCRIPTION 

FIGURE 1 illustrates three cells of a typical fixed sectorization scheme as found in 
prior art cellular communication systems. System 10 is divided into three individual cells 
100-102. Each cell is further divided into three sectors. As is typical in the prior art, 0 
represents the angle defining the sectorization of the entire cell and network. Cells 100-102 
each are sectorized into equal sectors each covering 120° (i.e., 0 = 120°). The sectors of the 
prior art systems generally remain fixed regardless of changing environmental or sector load 
conditions. 

FIGURE 2 illustrates a preferred embodiment of the present invention. 
Communication system 20, such as may comprise cellular base transceiver station (BTS) 
radios 21 having three sector outputs, alpha (a), beta (fi), and gamma (y), which are input to 
sector beam former 22. Sector beam former 22 of the illustrated embodiment includes 
controller 23 and forward link monitoring assembly (FLMA) unit 30. Controller 23 may 
typically comprise a general purpose computer with software for controlling the operation of 
the preferred embodiment of the present invention. Additionally or alternatively, controller 
23 may comprise an application specific processor with embedded firmware for controlling 
the operation of the preferred system. Any computing device capable of making calculation 
and controlling external outputs according to the present invention may be used for controller 
23. 

Sector beam former 22 allows for the formation of sectors with selectably controllable 
beam widths, beam lengths, and/or azimuths. For example, the preferred embodiment uses 
antenna array 202, comprised of twelve antenna columns, such that the a, p, and y signals 
may be controlledly coupled to one or more antenna columns having a desired phase and/or 
amplitude relationship, in order to form an antenna beam of a desired shape and/or size 
oriented in a desired azimuthal direction. The phase and/or amplitude relationships define the 
effective radiation pattern of antenna array 202. To accomplish this variation of sector size, 
sector beam former 22 may include technology as described in the aforementioned co- 
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pending patent applications both entitled, "Antenna Deployment Sector Cell Shaping 
System and Method." 

FIGURE 3 provides a more detailed illustration of a preferred embodiment of a sub- 
system comprising controller 23 and FLMA 30, which are included in sector beam former 22. 
5 FLMA 30 of the illustrated embodiment receives the three sector inputs, a, P, and y, via links 
201, which are coupled off of links 301 between radios 21 and sector beam former 22. 
FLMA 30 preferably includes radio frequency (RF) switch 31, which switches between each 
of the three sector inputs, a, P, and y, for purposes of monitoring individual sectors. 
I Controller 23 may provide control signals with respect to FLMA 30, such as to control 
10 selection of an individual sector for monitoring. 

It should be appreciated that in the illustrated embodiment FLMA 30 is disposed in a 
backplane configuration and accordingly is provided with external links 201. However, 
alternative embodiments of the invention may provide input of sector signals to FLMA 30 
using links internal to sector beam former 22. 

1 According to a preferred embodiment, signal decoder 34 of FLMA 30 decodes the 

signal selected by switch 31 for processing according to the present invention. Once 
decoded, FLMA 30 measures the signal attributes associated with the signal. In CDMA 
systems, FLMA 30 preferably measures the signal power of the pilot channel, the paging 
channel, and the synch channel and also measures the pilot-to-interference ratio of the 

20 decoded signal. 

Preferably signal decoder 34 is provided using readily available circuitry, such as 
decoder circuits developed for use in mobile units operating with system 20. For example, in 
CDMA systems, signal decoder 34 may preferably substantially comprise a CDMA module 
as typically included in CDMA mobile communication units or mobile phones. 
25 FLMA 30 preferably transmits the decoded and measured signal attributes to 

controller 23 using control line 303. Control line 303 is preferably a two-way communication 
bus between controller 23 and FLMA 30. Controller 23 preferably uses control line 303 to 
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poll FLMA 30, signal decoder 34, or otherwise provide control signals to FLMA 30 and/or 
receive information from FLMA 30, while FLMA 30 uses control line 303 to transmit the 
measured data. 

FIGURE 4 shows an alternative embodiment of the present invention incorporating 2- 
to-1 combiner 40. A communication system or cell site may be configured to include a 
number of beams exceeding that which may be formed using a beam forming unit configured 
as shown in FIGURE 3. For example, a cell may be provided six sectors in its coverage area 
rather than the three sectors accommodated by the beam forming unit of FIGURE 3. This 
type of configuration might be used, for example, to partition carriers in the same cell site so 
that the different carriers can each have different sectorization schemes. Such a multiple 
carrier system may be implemented according to the commonly- assigned, co-pending patent 
application entitled, "Input Specific Independent Sector Mapping." 

In order to provide these multiple sectorization schemes, multiple sector beam 
formers or beam forming units are implemented according to the illustrated embodiment. 2- 
to-1 combiner 40 accommodates a second beam forming unit (not shown). According to the 
illustrated embodiment, RF switch 41 is provided associated with beam former 22 to allow 
selection of any sector signal associated therewith or selection of no signal. Likewise, an RF 
switch (not shown) is preferably provided associated with the second beam forming unit (not 
shown) to allow selection of any sector signal associated therewith or selection of no signal. 
Accordingly, 2-to-l combiner 40 will provide a selected sector signal to decoder module 34 
for operation according to the present invention as described above with respect to FIGURE 
3. 

It should be noted that although the beam forming units described above included 
only three sectors, beam forming units may be configured to provide any desired or 
practicable number of sectors. The present invention is, therefore, not limited solely to a 
three sector system. It should further be noted that other combiners with greater combination 
capacity may be incorporated to accommodate more than two beam forming units. 
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In an alternative embodiment of the present invention, a multiple beam forming unit 
system may be implemented by increasing the capacity of selection circuitry, such as RF 
switch 3 1 or RF switch 41 . For example, instead of merely switching between the sector 
inputs of the first beam former, a modified RF switch (not shown) may switch between the 
sector inputs of the first beam former and then switch to the sector inputs of the later beam 
formers. 

Once the controller receives the measurements of the signal attributes, it preferably 
calculates a value representative of the load or level of traffic on a particular sector using an 
FLMA dynamic algorithm. The pilot-to-interference ratio, E c /I 0 , measured by the FLMA, 
may preferably be defined according to the following equation: 

EclIo = (1) 

Ppilot + Ppaging + Psync + ^ Ptrafficil) + W 
i=l 

where P pilot is the pilot channel power, P pagmg is the paging channel power, P sync is the synch 
channel power, P^^ (i) is the traffic channel power for the rth of N traffic channels, and W is 
the thermal noise. 

Because the denominator of Equation 1 is predominated by traffic and overhead 
channels, W may be neglected to arrive at the following modified equation: 

/ r n - Ppilot (2) 



Ppilot + Ppaging + Psync + ^ Ptrafficil) 
; = 1 

p P iiot> Ppagmg. and P sync are fixed channels with known power levels. Further, Ec/Io is a 

N 

measured quantity, so the unknown, Ptraffic = ^ Ptrafficil) , is the traffic load on the site. 

Equations 1 and 2 basically define E C /I G as the energy in a single "chip." In CDMA 
systems, a chip is the smallest waveform of the pilot. A chip comprises the rapid changes in 
the spread spectrum signal, transmitted as the pilot signal. This signal appears much like 
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white noise. In typical CDMA systems, the rate of spread spectrum signaling, known as the 
chip rate, is approximately 1 .24 MHz. 

The E c /I 0 measurement is the energy that exists in that chip over the entire spectral 
density of the signal. Therefore, the measurement taken is not just pilot-to-interference ratio, 
5 but actually pilot-to-pilot-plus-overhead-plus-traffic-channels 5 which is essentially the energy 
in a chip over the total received energy of the signal for that CDMA carrier. Because the 
pilot has a fixed transmission power, as do the other overhead channels, paging and synch, 
the traffic on any given channel, which is the variable quantity, causes the E 0 /I o to vary on 
that CDMA channel. 

1$ Solving for the traffic variable in Equation 2 yields a quantification of the energy or 

power that exists in the traffic channels over the monitored sector, as shown in the following 
equation: 

Softie = ~ {Pp'lot + P P a gmg + Psync) (3) 

This measurement reflects the amount of traffic present on each sector of a given cell. 
1 Si" While Equation 3 solves for a power value representative of the traffic on a cell 

sector, it does not typically give a full representation of the traffic relative to the power 
transmitted from the sector. In CDMA systems, there is generally a design criteria that limits 
the power transmitted from any single sector. This maximum power provides a reference 
point for relating the calculated traffic channel power. In the following equation: 

20 ^ ^traffic P pilot {P pilot + F 'paging + Psync) 

PMax ~ (Ec/l0)PMax~ P^c ^ ' 

the traffic channel power, Ptrafficj is normalized to the maximum sector transmission power, 
P Max , to arrive at a percentage of maximum power attributable to sector traffic, L, referred to 
as the forward link load. L, therefore, preferably provides an intuitive measure as to the load 
or traffic of any particular cell sector. 
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Equations 1 through 4 are preferably applied to the measurements taken for each 
sector to arrive at the load metrics for each sector of the cell site. In order to provide an 
accurate measurement of load or traffic, sector measurement samples are preferably taken 
over time and filtered, such as by using a single pole filter, to calculate an average load 
metric. In a preferred embodiment of the present invention, there is only a single FLMA to 
take and provide the signal samples. Therefore, each sector is preferably monitored for a 
predetermined period of time after which its measurement are filtered according to the 
following single pole filter equation: 

L[n] = (1 - a)L,[n] + aL,[n - l] (5) 
to average the samples, where L,[n] is the nth average value of sector traffic percentage and a 
is a filter coefficient. 

After monitoring the sector for the predetermined period of time, an RF switch 
preferably switches the monitored signal to the next subsequent sector. An averaged, time 
filtered, load metric is, therefore, preferably calculated for each sector. These load metrics 
are preferably used to determine the sectorization of the cell site. 

The load metrics of each of the sectors are preferably compared to determine the 
minimum and maximum loaded sector. If the minimum and maximum differ by some 
predefined threshold, the sectors will preferably be adjusted to equalize the traffic across the 
cell site. However, if they do not differ substantially, for example, if the maximum loaded 
sector reflects a 70% load and the minimum loaded sector reflects a 68% load, the cell site 
reflects well-balanced traffic conditions, which will typically not need to be adjusted at that 
time. For larger differences, for example, in a cell site where the maximum loaded sector 
reflects a 70% load and the minimum loaded sector reflects a 30% load, adjusting the 
sectorization may preferably improve the performance or the capacity of the cell site. 

It should be noted that in an alternative embodiment of the present invention may also 
incorporate a cell site minimum load percentage for performing re-sectorization. For 
example, consider sectors in a particular cell site that start becoming congested at a 65% load. 
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If a first sector is determined to be 30% loaded and a second sector is determined to be 
empty, i.e., 0% loaded, it may not be desirable to re-sectorize for such a small load, even 
though the comparative loading is quite substantial. Therefore, in such a cell site of an 
alternative embodiment, re-sectorization would preferably not occur until at least one of the 
5 sectors reaches a predetermined loading percentage. In the example presented above, the 

system administrator may determine that it would be beneficial to begin re-sectorization once 
a sector reaches 50% (which is below 65%, the level determined for initial congestion). 

In a cell site administered according to the present invention, a sector configuration 
□ may be defined by sector boundaries. For example, there may be a boundary between a 
l&Z sector and (3 sector at 0°, between p sector and y sector at 120°, and between y sector and a 
jy sector at 240°, thus creating three equal sectors each covering 120°. These boundaries define 
pi the typical, prior art static sectorization scheme. In the present invention, when it is 
p j determined that the sectorization scheme should be changed to equalize the traffic or loading 
!, 4 conditions on one or more of the cell sectors, the system preferably begins by making gradual 
15B changes to the sector boundaries. In other words, the boundary between a sector and P sector 
m at 0 °, for example, may be gradually increased to 5 ° . The net effect of this change increases 
J-=f a sector coverage to 1 25 ° and decreases P sector coverage to 1 1 5 ° . 

It should be noted that in an alternative embodiment of the present invention, it may 
be desirable to define overlapping sectors. In such a system, the sector configuration may 
20 preferably be defined by the beam widths and/or azimuth settings instead of sector 
boundaries. 

FIGURE 5 shows a preferred embodiment of the present invention using a non- 
overlapped three-sector configuration implements the variations in sectorization through a 
pattern switching matrix. Pattern switching matrix 50, is an Nx5 matrix, where N is the 
25 number of available patterns in matrix 50, and the 5 represents the memory locations holding 
boundaries angles 51-53 between the sectors, pattern location pointer 54, and pattern 
performance rating 55. Boundary angles 51-53 generally define the sector pattern. Pattern 
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location pointer 54 points to the physical memory location in the embedded controllers of the 
communication system, which contain all of the necessary detailed instructions regarding 
how to obtain the particular sector pattern, i.e., the set of complex weights, phase, and 
amplitude settings that will produce the desired boundary definitions of the selected sector 
pattern from the transducing mechanism or antenna array. Pattern performance rating 55 
stores a rating which is based on the capacity and performance of the cell for the particular 
sectorization pattern. Rating 55 may be manually added by a system administrator who may 
calculate the performance and capacity of the cell site for the associated patter. Alternatively, 
the controllers of the communication system may measure the capacity of each sector for any 
given sector pattern scheme. The controllers would then preferably calculate an efficiency 
rating or other performance indicator based on the capacity and performance it measures. 
This matrix information may then preferably be used to determine the most appropriate 
pattern change in response to the changing traffic or environmental conditions. 

The pattern switching matrix preferably defines all the available patterns and sector 
configurations available to the communication system. FIGURE 6 shows a flow chart of the 
steps performed in typical operation of a system configured according to a preferred 
embodiment of the present invention. The process begins at step 600 by preferably 
measuring the load metrics of each sector. These load metrics are then preferably compared 
against each other and against a minimum load required to elicit sectorization changes in step 
601. The determination is made at step 602 whether the comparison requires the system to 
change the sectorization. If none of the predetermined standards have been exceed, the 
system preferably returns to step 600 to measure the sector loading again. If, however, the 
system determines that a change needs to be made, the preferred embodiment of the present 
invention uses the index to find the current sectorization scheme in the pattern switching 
matrix at step 603. At step 604, the controller preferably compares the performance ratings 
of each of the matrix entries within a distance from the current scheme equal to the maximum 
allowable incremental change of sector parameters. Once the most efficient pattern has been 
determined, the memory point information is preferably read at step 605, after which the 
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detailed pattern instructions are preferably communicated to the beam former in step 606. 
Using the detailed pattern information, the beam forming unit advantageously changes the 
sectorization pattern and causes the index for the new pattern to be saved at step 607. 

After the change is made, the system preferably begins remeasuring the signal 
5 attributes of the sector signals, from step 600, to observe the effect of the change that was 
made. This process may reveal that the traffic imbalance has preferably been alleviated or 
may preferably indicate that additional changes are necessary. 

The system and method of the preferred embodiment of the present invention 
produces observable changes in the measured and calculated load metrics because the pattern 
1 0 change preferably causes changes in the radiation pattern of the cell antenna. By varying the 
coverage of the sectors, traffic is preferably shifted from one sector to another. This 
effectively causes the signals to be changed at the BTS or may even preferably cause traffic 
to shift from one BTS to another. Because the operation of the present invention will cause 
the changes at the BTS, the small incremental changes are used to minimize the impact on the 
1 5 = network. 

FIGURE 5 illustrates a cell site configured with a dynamically adjusting sectorization 
system according to a preferred embodiment of the present invention. Cell 50 is divided into 
three sectors, a, p, and y. Each one of the sectors has boundaries with the other sectors. Cell 
50 shows y|oc boundary at 0°, a|p boundary at 90°, and p|y boundary at 240°. These 
20 boundaries create a sector coverage of 0 = 90°, p sector coverage of cj) = 150°, and y sector 
coverage of p = 120°. 

Under the operation of the present invention, the traffic indicators for a sector and P 
sector would typically have indicated to the system to increase the sector coverage of p to 
shift some of the traffic from a into p. The preferred embodiment of the present invention 
25 would preferably have begun the adjustment process by making incremental changes to the 
a|P boundary. For example, in systems where the pattern switching matrix defined steps of 
5° between different sectorization patterns, the a|p boundary would preferably have 
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incremented through the steps of 1 1 5 °, as the first step. After each increment, the 
sectorization system of the present invention would have preferably re-measured and re- 
evaluated the traffic indicator or load metrics of cell 50. At 90°, as shown in the FIGURE 5 
example, the preferred embodiment of the present invention would preferably re-evaluate the 
traffic conditions and either continue incrementing the a|P boundary, hold the boundary as is, 
or even begin incrementing the boundary in the opposite directions for traffic conditions 
changing to the detriment of P sector. 

It should be noted that in one embodiment of the present invention, the system may 
only periodically monitor the traffic conditions on the cell. Alternative embodiments may 
also be configured to perform continual monitoring of the traffic conditions using any time 
frame such as every minute, ten minutes, hours, days, or other desirable time frame. 

It should also be noted that an alternative embodiment of the present invention may 
include multiple FLMA modules placed in each of the signal paths to each sector. In this 
alternative embodiment, the signal attribute measurements may preferably be obtained 
simultaneously for each sector. Furthermore, the load metrics or traffic indicators may also 
preferably be calculated simultaneously according to the described alternative embodiment. 

It should further be noted that although a preferred embodiment is shown and 
described herein having only three sectors, the present invention is not so limited. 
Alternative embodiments may employ many different configurations of sectors including six, 
twelve, etc. 

It should further be noted that while the preferred embodiment of the present 
invention has been described as making only incremental 5° adjustments, alternative 
embodiments of the present invention may evaluate the imbalance and vary the adjustment 
step size according to the size of the imbalance. 

Although preferred embodiments of the present invention have been described with 
reference to providing sectorization adjustment with reference to loading as measured in a 
forward link, alternative embodiments may operate to utilize reverse link metrics in operation 
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according to the present invention. For example, a receive metric, such as a receive signal 
strength indicator (RSSI) may be used in determining sector loading and, therefore, sector 
sizing. According to a preferred embodiment, a BTS utilizes multiple narrow beams, such as 
12 30° non-overlapping beams providing 360° coverage of a cell, and a scan receiver 
5 monitors each beam receive signal. Sector loading may be determined for use according to 
the present invention by combining RSSI levels on those beams which are used in 
synthesizing a particular sector (e.g., 4 particular 30° beams used to synthesize a 120° sector 
beam). 

Although the present invention and its advantages have been described in detail, it 
10 should be understood that various changes, substitutions and alterations can be made herein 
without departing from the spirit and scope of the invention as defined by the appended 
claims. Moreover, the scope of the present application is not intended to be limited to the 
particular embodiments of the process, machine, manufacture, composition of matter, means, 
methods and steps described in the specification. As one of ordinary skill in the art will 
15 readily appreciate from the disclosure of the present invention, processes, machines, 

manufacture, compositions of matter, means, methods, or steps, presently existing or later to 
be developed that perform substantially the same function or achieve substantially the same 
result as the corresponding embodiments described herein may be utilized according to the 
present invention. Accordingly, the appended claims are intended to include within their 
20 scope such processes, machines, manufacture, compositions of matter, means, methods, or 
steps. 
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